Edible films, coatings and biodegradable packagings produced from biological materials offer numerous advantages over other conventional synthetic packaging materials. Potential applications of edible films are numerous (internal moisture or solute barriers of heterogeneous foods, individual protection of food pieces, encapsulation offood additives, etc.). Advantages, types, formation and properties of edible films with examples are reviewed in detail. Biodegradable packaging, made from entirely renewable natural polymers could contribute to solving environmental pollution and creating new markets for agricultural products. Different approaches are discussed (physical mixing of starch or co-processing of more than 50% starch with synthetic polymers, thermoplastic extruded starch, etc.).
Introduction
Formulations of packaging films, food or pharmaceutical coatings, etc. must include at least one component able to form an adequately cohesive and continuous matrix. These components are macromolecules that are either synthetic, from which most current packaging is produced, or natural biopolymers. The performances and applications of synthetic packaging are fully controlled and utilized, whereas the two ends of the production line (raw materials and the fate of the packaging after use) are not. Environmental problems can thus result from using non-renewable raw materials and accumulation of such non-biodegradable packaging. As a solution to this dilemma, biopolymers could be used to formulate biodegradable packaging, e.g. to replace short shelf-life plastics, in addi-tion to adoption of plastic recycling programs. These biopolymers can be classified in four general categories: polysaccharides, proteins, lipids and polyesters (obtained by controlled vegetal or bacterial biosynthesis). Films primarily composed of polysaccharides (cellulose and derivatives, starch and derivatives, gums, etc.) or proteins (gelatin, zein, gluten, etc.) have suitable overall mechanical and optical properties, but are highly sensitive to moisture and show poor water vapour barrier properties. In contrast, films composed of lipids (waxes, lipids or derivatives) or polyesters (poly-D-,B-hydroxybutyrate, polylactic acid, etc.) have good water vapour barrier properties, but are usually opaque and relatively inflexible. Lipid films could be also quite fragile and unstable (rancidity). Three different techniques using agricultural raw materials (fully renewable raw materials) to make bio-packaging are proposed (Figure 9,1) : synthetic polymer/biopolymer mixtures (first and second generations), agricultural materials used as fermentation substrates to produce microbial polymers and finally agricultural polymers used directly as basic packaging material.
Starch is the most commonly used agricultural raw material, especially in the first two techniques, since it is inexpensive, widely available and relatively easy to handle.
